Background People with intellectual disabilities are more likely than people in the general population to experience life events associated with an increased risk of mental health problems. However, there has been little research in Japan on the prevalence of mental health problems in adults with intellectual disability (ID) or on associated factors and access to relevant services. Methods Informants completed the Japanese version of the Psychiatric Assessment Schedule for Adults with Developmental Disabilities Checklist, and questions on the use of mental health services, for 126 adults with ID living in Tokyo. Results A total of 23.8% of adults with ID had scores above the Psychiatric Assessment Schedule for Adults with Developmental Disabilities Checklist threshold score. Mental health problems were associated with age, gender and life events and not associated with the level of ID or living environment. Approximately 60% of participants with mental health problems were treated by psychiatrists and 6% of them received psychotherapy.
Introduction
Large-scale epidemiological studies on the general Japanese population, related to mental health problems, including mood, anxiety and substancerelated disorders, have indicated that the lifetime prevalence of mental health problems was 24.4% (Kessler et al. 2007) , and the 12-month prevalence 8.8% (Kawakami et al. 2005) . Naganuma et al. (2006) reported that, in Japan, the percentage of the general population who diagnosed with depression in the last 12 months and sought intervention was (based on service type): psychiatrists (13.6%), psychologists (14.0%), general practitioners (8.9%) and social services (6.7%). However, the majority of Japanese studies on mental health problems in adults with intellectual disability (ID) have investigated problem behaviours or behavioural disorders (e.g. Mochizuki 2001; Okuda 2001; Sonoyama 2004; Muramoto & Sonoyama 2010; Inoue et al. 2011) , and very few have studied psychiatric illnesses such as mood disorders, anxiety disorders or schizophrenia (e.g. Nakashima 2015; Iwasa 2017). Furthermore, there have been almost no surveys on the prevalence of mental health problems and their causes in people with ID or on such peoples' access to mental health services.
The prevalence of mental health problems in adults with ID varies greatly depending on the survey methodology employed, the population studied, whether the study is surveying point or lifetime prevalence, and whether problem behaviours are included or not (Kerker et al. 2004; Cooper et al. 2007; Taylor & Knapp 2013) . In a large-scale study on clinical diagnoses of mental health problems in adults with ID in the UK, the point prevalence of mental health problems was 40.9%, and the prevalence excluding problem behaviours and autism spectrum disorders was 22.4% . In a large-scale study using screening instruments, the point prevalence of mental health problems in adults with ID in the UK was 20.0% . On the other hand, the point prevalence of mental health problems (mood, anxiety and substance-related disorders) among the general population was 26.2% in the USA (Kessler et al. 2005) , 9.6% in Europe (Alonso et al. 2004), 8.8% in Japan (Kawakami et al. 2005 ) and 7.0% in China (Shen et al. 2006) . A lower prevalence of mental disorders in Asia has been previously noted (Ishikawa et al. 2016) ; therefore, it is important to survey the prevalence in Japan, in order to consider the best treatments and social welfare services for mental health problems in people with ID.
Mental health problems in people with ID occur because of several overlapping reasons, which may be biological, due to a lack of psychological coping resources, or related to stigmas and experiences rooted in abuse or poverty . Numerous factors related to mental health problems in people with ID have been determined through large-scale surveys Smiley et al. 2007) , including gender, severity of the disorder, lifestyle habits, poverty and experience of stressful life events. Stressful life events are particularly noted as risk factors of mental health problems (Hastings et al. 2004; Hulbert-Williams & Hastings 2008; HulbertWilliams et al. 2011; Hulbert-Williams et al. 2014) . In Japan, however, the factors related to mental health problems in people with ID have thus far not been elucidated.
Assessment of mental health problems can be categorised in several ways: first, self-report by adults with ID, or information provided by family or caregivers; and second, whether a given survey focuses on overall or specific mental health problems (Hatton & Taylor 2013) . In Japan, Kanno & Fukuda (2013) (Moss et al. 1996) has been widely employed internationally for overall assessment of mental health problems, and its reliability has been verified (e.g. Zeilinger et al. 2011; Gerber & Galli Carminati 2013; Martorell et al. 2017) . It not only functions as a screening instrument but also includes items on stressful life events, in order to assess the mental health of adults with ID.
Japanese studies on the reception of mental health treatment of general population who experienced mental health problems have demonstrated that the rate of receiving treatment is lower in Japan than in the USA or Europe (Kawakami et al. 2005; Naganuma et al. 2006; Ishikawa et al. 2016) . However, no studies have specifically elucidated the reception of treatment of Japanese adults with ID who have mental health problems, though several nonJapanese studies have noted that such individuals were less likely to have proper access to counselling or psychotherapy (Bender 1993; Prout & Strohmer 2003; Taylor & Knapp 2013) . Thus, it is extremely important to clarify the extent to which adults with ID who have mental health problems are accessing not only psychiatric treatment but also psychotherapy by psychologists and other counselling services, in planning future guidelines for Japanese medical and welfare services. Therefore, the purpose of this study was to investigate the frequency of adults with ID who have mental health problems, using the Japanese version of the PAS-ADD Checklist, as well as associated factors, and the types of mental health services they were accessing.
Method

Ethics
We obtained the written informed consent of participants or their parents, for their participation and the publication of this study. The PAS-ADD Checklist (revised version, 2002) was translated into Japanese and used as the screening instrument with the permission of Pavilion Publishing and Media.
Materials
The English version of the PAS-ADD Checklist was translated into Japanese by native Japanese speakers proficient in English, and the Japanese version was further examined by a Japanese-English translator to ensure correct phrasing. The PAS-ADD Checklist consists of 25 questions on organic, affective/neurotic and psychotic disorders and further questions related to potentially stressful life events. Other questions focus on age, gender, living environment (living alone; with the parents; in a group home, in which a small number of people live communally in a homelike setting; or in an institution), severity level of ID, presence or absence of current mental health problems, and whether participants received treatment for mental health problems. Informants were asked to complete the section on the level of ID as indicated on the Rehabilitation Certificate issued by the local government to people with ID requiring social services. The severity levels for ID in this rehabilitation certificate were diagnosed by psychiatrists based on the diagnostic criteria of DSM-V or ICD-10. The presence or absence of current mental health problems, such as anxiety, depressed mood or difficulty sleeping, was determined by the informants. The section on treatment reception was completed by indicating whether or not the person was accessing treatment from a psychiatrist, counselling or psychotherapy by a psychologist, community social services, other or non-use (multiple selections allowed). Specific institutional details were requested if 'Other' was indicated.
Data collection
Questionnaires were sent by post to 300 members of an organisation for intellectual disabilities in Tokyo, Japan (principal members are people with ID, their parentsand support staff; with a total membership of more than 10 000) in 2016. The organisation was founded by parents of people with ID, to promote their advocacy and related social services. They provide services such as day care and sheltered and residential care. Parents (informants) belonging to the organisation were randomly selected to receive the questionnaire by the organisation staff and completed mental health screening assessments on their son or daughter with ID. We received 126 valid responses, with a valid response rate of 42.0%.
Participants
The participants of the study were 126 adults with ID [77 men (61.1%) and 55 women (38.9%)]. The mean age of the participants was 29.4 (SD = 8.12; range 18-59) years; and by gender, 29.0 [SD = 8.16 (18-51)] years for men and 29.9 [SD = 8.01 (19-59)] years for women. The level of ID was mild in 23 (18.3%), moderate in 48 (38.1%), severe in 51 (40.5%) and profound in four (3.2%) participants. Normally, the distribution of ID by level is considered to be 85% mild, 10% moderate, 3-4% severe and 1-2% profound (APA 2000) . Thus, the sample in this study had a larger proportion of people with moderate, severe and profound ID, compared to the general population with ID (χ 2 (3) = 756.24, P < 0.01). Of the 126 participants, 104 (82.5%) lived with their parents, 17 (13.5%) lived in group homes, 4 (3.2%) lived in institutions and 1 (0.8%) lived alone. In response to the question regarding the presence of current mental health problems such as anxiety, depressed mood or difficulty sleeping, informants reported 61 participants (48.4%) who had such problems and 65 (51.6%) who did not.
Data analysis
The internal consistency of the Japanese PAS-ADD Checklist was analysed using Cronbach's alpha coefficient. One item ('Change of weight, enough to make clothing fit less well') was excluded from this analysis because all users scored zero (Hatton & Taylor 2008; Gerber & Galli Carminati 2013) .
Fundamental statistics were then generated from the collected data, and their relationships were analysed. The five factors of gender, age, level of ID, living environment and presence or absence of psychologically stressful life events were analysed as factors potentially associated with mental health problems, using forced entry logistic regression analysis. Age was categorised as below or above mean age. ID was categorised as mild, moderate, severe or profound. Participants living alone or with their parents were categorised under 'community', and those living in group homes or institutions under 'residential care'. Life events were specified when they had occurred one or more times in the previous 2 years, and the percentage of participants, judged to have mental health problems by the informant, who had experienced these respective events, was calculated. The statistical software SPSS Statistics Version 24 was used for analysis.
Results
The internal consistency of the Japanese version of the PAS-ADD Checklist, as analysed using Cronbach's alpha coefficient, showed a value of 0.74 for organic condition, 0.73 for affective/neurotic disorders, 0.41 for psychotic disorders and 0.82 for global internal consistency. Comparison of Cronbach's alpha between different studies (Moss et al. 1998; Sturmey et al. 2005; Zeilinger et al. 2011; Gerber & Galli Carminati 2013; Martorell et al. 2017 ) is shown in Table 1 .
Prevalence of mental health problems
The percentage of people with PAS-ADD Checklist scores above the threshold (5 points for organic disorders, 6 for affective/neurotic disorders and 2 for psychotic disorders) in the previous 4 weeks was 23.8% (n = 30). Table 2 shows the prevalence of organic (5.6%), affective/neurotic (7.9%) and psychotic (18.3%) disorders; mental health problems of any type by gender (28.6% for men, 16.3% for women); and level of ID (21.7% mild, 33.3% moderate, 17.6% severe). Table 3 shows the factors associated with mental health problems. Mental health problems of any type were associated with age, occurring more frequently in the below than in above mean age (β = À1.344; P < 0.01), and were not associated with gender, level of ID, living environment or life events. No factors were associated with organic disorders. Affective/neurotic disorders occurred more frequently in people who had experienced life events (β = 2.182; P < 0.05) and showed no relationship with age, gender, level of ID or living environment. Psychotic disorders were associated with gender, occurring more frequently in males than in females (β = 1.942; P < 0.01). Although there was a significant or nearsignificant correlation between psychotic disorders and age and life events, there was no association with level of ID or living environment.
Factors associated with mental health problems
Life events and use of mental health services Table 4 shows the percentage of participants, judged to have mental health problems by the informant, who had experienced specific stressful life events in the previous 2 years. It reveals that 21.4% experienced the death of a first-degree relative, 11.9% had a serious illness or injury, 11.9% moved house or residence, 9.5% became unemployed, 4.8% entered retirement, 4.8% had problems with police, 2.4% had a serious 934 problem with a close friend, care neighbour or relative, 2.4% experienced a breakdown in their relationship with the parent (s), 2.4% had something valuable lost or stolen and 28.6% experienced some other significant life event, among them, an interpersonal conflict at work or day care services, separation from family, school refusal, surgery and bicycle accident. Table 5 shows the treatments received and support patterns for people judged to have mental health problems by the informant, with 59.1% of participants accessing psychiatric care, 9.1% community social services, 6.1% psychotherapy or counselling by psychologists or psychotherapists and 9.1% other services (including paediatric neurology and neurology), and with 16.9% accessing none of these.
Discussion
A total of 23.8% of adults with ID had scores above the PAS-ADD Checklist threshold score.
Affective/neurotic disorders were associated with life events, psychotic disorders were associated with gender, and mental health problems of any type were associated with age. Approximately, 20% of participants who were judged to have mental health problems experienced the death of a first-degree relative, and 60% received psychiatric treatment. The internal consistency of the scale of the PAS-ADD Checklist Questionnaire was analysed using Cronbach's alpha and showed adequate homogeneity in the dimension values. There are no previous Japanese studies employing screening instruments to survey prevalence in this manner, and the present study provided valuable data in considering the mental health of people with ID.
The point prevalence of mental health problems in people with ID in Japan was relatively close to the results of the surveys by Taylor et al. (2004) and Cooper et al. (2007) . However, there were discrepancies in the breakdown of the illnesses. (2004) . Taylor et al. (2004) and Cooper et al. (2007) noted a higher prevalence of affective/neurotic disorders in women than in men; whereas, in the present study, the order was reversed. Kawakami et al. (2005) noted that the point prevalence of mental health problems for the general Japanese population was also lower in women than in men. However, the score in the present study was so low that it is difficult to generalise from it. Future research is required, with greater participant numbers and comparison of the PAS-ADD Checklist score with clinical assessments.
On the other hand, the prevalence of psychotic disorders was extremely high in the present study, compared to the general population. Although the internal consistency of the PAS-ADD Checklist scale was on a par with previous research (Moss et al. 1998; Sturmey et al. 2005; Zeilinger et al. 2011; Gerber & Galli Carminati 2013; Martorell et al. 2017) , future research using the Japanese PAS-ADD Checklist is required, to consider the validity of the scale's factor structure and possible revision of question items.
As in other studies Smiley et al. 2007) , affective/neurotic disorders were associated with experience of one or more psychologically stressful life events in the previous 2 years. However, future study is required, both for more detailed investigation of such events and for better understanding of the association between the events and the occurrence of mental health problems.
The present study revealed that more than 80% of adults with ID who had mental health problems according to the informant were accessing some form of mental health service. The majority of these accessed psychiatric treatment, suggesting that the proportion of adults with ID being treated by a psychiatrist was higher than in the general Japanese population (Naganuma et al. 2006) . In contrast, they received less therapy by psychologists than the general population (Naganuma et al. 2006) . In Japan, people receiving psychotherapy from psychotherapists must often pay more than for psychiatric treatment (mainly medications), to which the National Health Insurance applies, regardless of the presence or absence of disability. This contrast may indicate poor provision of psychological services for people with intellectual disabilities in Japan. Future research is required to determine to what extent such individuals are receiving psychological services without being rejected for treatment by psychologists; and on the other hand, what are the reasons behind such rejections. The study had several limitations. First, since the PAS-ADD Checklist was completed by informants (parents) who were not mental health professionals, the data may have been incorrect in some cases. Second, future research is required to revise the method of data collection and sample size, because the present sample did not represent the general population of people with ID. Third, the PAS-ADD Checklist used in the study has not yet been assessed for reliability, rendering uncertain the reliability of the study's data. Thus, it is necessary to investigate the Japanese Checklist's reliability and make any required revisions. The results do, however, suggest that we should consider improving the psychological assessment and services for those with intellectual disabilities who have mental health problems in Japan. 
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